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(54) Title: TRANSGENIC NON-HUMAN ANIMALS CAPABLE OF PRODUCING HETEROLOGOUS ANTIBODIES 
(57) Abstract 

The invention relates to transgenic non-human animals capable of producing heterologous antibodies and transgenic non- 
human animals having inactivated endogenous immunoglobulin genes. In one aspect of the invention, endogenous immunoglob- 
ulin genes are suppresed by antisense polynucleotides and/or by antiserum directed against endogenous immunoglobulins. He- 
terologous antibodies are encoded by immunoglobulin genes not normally found in the genome of that species of non-human 
animal. In one aspect of the invention, one or more transgenes containing sequences of unrearranged heterogolous human immu- 
noglobulin heavy chains are introduced into a non-human animal thereby forming a transgenic animal capable of functionally 
rearranging transgenic immunoglobulin sequences and producing a repertoire of antibodies of various isotypes encoded by hu- 
man immunoglobulin genes. Such heterologous human antibodies are produced in B-cells which are thereafter immortalized, e.g., 
by fusing with an inimortalizing cell line such as a myeloma or by manipulating such B-cells by other techniques to perpetuate a 
cell line capable of producing a monoclonal heterologous antibody. The invention also relates to heavy and light chain immunog- 
lobulin transgenes for making such transgenic non-human animals as well as methods and vectors for disrupting endogenous im- 
munoglobulin loci in the transgenic animal. 
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ProAlaThrL euSerLeuSe rProGlyGlu ArgAlaThrL euSerCysAr 
QQOCAGTCftG AGTGETBGCA GCIACITAGC CTGGTAOCAA CAGAAAGCTG 550 
gAlaSerGln SerValSerS erTyrLeuAl aTrpTyrGln GLnLysPrcG 
GOCRQGCTOC CAGGCIGCIC ATCIATGATG CATCCAACAG GGOCACIGGC 600 
lyGlnAlaPr oArgLeuLeu IleTyrAspA laSerAsnAr gAlaThrGly 
ATOOCAGCCA GGnCAGTGG CAGTGGGTCT GGGACAGACT TQOCTCAC 650 
IleProAlaA rgPheSerGl ySerGlySer G lyftir AspP heThrLeuTh 
CATCAGCAGC CTBGAGOCTG AAGATTTTGC AGTTTATTAC TGTCAGCAGC 700 
rlleSerSer LeuGl uProG luAs pPheAl aValTyrTvr CvsGl nGlnA 
CT^Tvrnv^ ^nr-rrrhara r^TT^T flTOft™ AAfTtTCAACA. 750 

zgSerAsnTr pPro 

AGAOCATCAG TGTTTAGEAG ATTATTA1AC CAGCTGCTTC CTTTACAGAC 800 

AGCTAGTGGG GT 812 
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AGGGOGGCGC AGKK3CTCRG TGC30GAGA AGAAACAGGT GGTCTCTGCA. 50 



GCTQGAAGCT CAGCTCOCAC COCAGCTGCT TTGCATGTCC CTCCCAGCTG 



100 



occiACcnc cASODociEimBscrr ggctcagagc tctggggagg iso 

MCTCCICRG mGGAOOCA (aCGGAACCA TGGAAGCCCC AGOGCftGCTT 200 

M etGluAlaPr oAlaGlnLeu 

CTCTTCCTOC TQCIACTCTG GCTCACAGgt gaggggaata tgaggtgtct 250 
LeuPheLeuL euLeuLeuTr pLeuThr 

ttgcacatca gtgaaaactc ctgccacctc tgctcagcaa gaaatataat 300 

taaaattcaa aatagatcaa caattttggc tctactcaaa gacagtgggt 350 

ttgattttga ttacatgagt gcatttctgt tttatttcca atttcagAlA 400 

■ AspT 
CCAQCGGAGA. AATTGTGTTG ACACAGTCTC CAGCCACCCT GTCTTTGTCT 450 
hrThxGlyGl uIleValLeu ThrGlnSerP roAlaThrte uSerieuSer 
CCaGGGGftAA GAGOCADCCI CICCIGCAGG GOCAGTCAGG GTGTTAGCAG 500 
ProGlyGluA rgAlalhrLe uSerCysArg AlaSerGlnG lyValSerSe 

ciacmGoc tcgtaccagc As^acciGG ccaggciccc agqctccica 550 

rTyrLeuAla TrpTyrGlnG InLysProGI yGlnAlaPro ArgLeuI^uI 
TCTATC^TGC ATCCAACAGG GOCACTGGCA TCCCAGCCAG GTTCAGTGGC 600 
leTyrAspAl aSerftsnArg AlaThrGlyl leProAlaAr gPheSerGly 
AGK3GGCC1G GGACftGfiCTT C30CTCACC ATCAGCAGCC TAGAGCCTGA 650 
SerGlyProG lyThiAspPh eThrLeuThr IleSerSerL euGluProGl 
aSflTTTGCA GTTIKITACr GTCAGCAGCG TAGCAACTGG CATCCEACAG 



700 



uAspPheAla ValTvrTvrC ysGlnGlnAr gSerAsnTrp His 

l^nrrara TY^frraa&a anrteftACAA GRCCRTCftGT GTTIACTAGA 750 

TTMmiAOC AQCTGCTTOC TTTACAGACA. GCTAGTGGGG TQGCCACTCA 800 

GIGTIRGCaT CTCaQCTCTA TTTGGCCATT TTGGAG1TCA AGTTGTCAAG 850' 

TOCAAAKTTA CITKEGTIAG TCCRTTGC&r CAIROCATTT CAGIGTGGCT 900 
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CCGOOCCAGC TGCTITGCAT GTOOCTCGCA GCCGCCCTGC AGTCCAGAGC 50 

m&TOTTAATt GCCTGGGTCA GAGCTCTGGA GAAGAGCTGC TCAGTTAGGA 100 

AOOCCAGAGG GAACCA2GGA AACCCCAGOG CAGCTTCTCT TCCTCCTQCT 150 

MstGl ulhrProAla GlnLeuLeuP heLeuLeuLe 

ACTCTGGCTC CCAGgtgagg ggaacatggg atggttttgc atgtcagtga 200 
uLeuTrpIeu Pro 

aaaccctctc aagtcctgtt acctggcaac tctgctcagt caatacaata 250 

attaaagctc aarataaagc aataattctg gctcttctgg gaagacaatg 300 

ggtttgattt agattacatg ggtgactttt ctgttttatt tccaatctca 350 

gj^mGOG GAGAAArTGT GTTGACGCAG TCTCCAGGCA CDZTGICTTT 400 
AspThrThrG lyGluIleVa ILeuThrGln SerProGlyT hrteuSerle 

GTCTCCAGGG GAAAGAGOCA COCTCTCCTG CAGGGCTAGT CAG&GTGTTA. 450 
uSerProGly GluArgAlaT hrLeuSerCy sArgAlaSer GlnSerValS 

GC8GCAGCIA. CTTRQOCTQG TAGCAGCAGA AACCIGGOCA GGCTGCCAGG 500 
erSerSerTy rLeuAlaTrp TyrGlnGlriL ysProGlyGl nAlaProArg 

ClCCICftTCT AIGGTQCATC CAGCAGGGGC ACTGGCATOC CAGACAGGTT 550 
LeuLeuIleT yrGlyAlaSe rSerArgAla ThrGlylleP roAspArgPh 

CBGTGGCAGT GGGTCIGGGA CAGACTTCAC TCTCACCATC AGCAGACTGG 600 
eSerGlySer GlySerGlyT hrAspPheTh rLeuThrlle SerArgLeuG 

AGXTGAAGA TTTTQCAGTG TATTACTGTC AGCAGTATGG TAGCTCACCT 650 
lu ProGluA s pPheAlaVal TvrTvrCvsG InGlnTyrGI ySerSerPro 

O^gSa TTCAGCITGA £B TCTGCAAGAC CrrCAITGIT 700 

TACEAGAITA TMTRGCTCC TTOCTTTRCA GATAGCTGCT GCAAIGACAA 750 

CTCAATTIAG CATCICICTC TQCTTGGGCA TTTTGGGGAT CTTAAAAAAG 800 

TaATOGCTTG AEATATTTTT GACTCTGATT CCTGCAITrr TOCTCAGACC 850 

AAGATGGACA GOCAGGTTTA AGGACAGTTT CACAGTAATG GOCACTGGAT 900 



FIGURE 43 



WO 93/12227 



PCT/US92/10983 



46/47 

AMOCRITC TCT0C3OCA AATTTGAGCT ACCTTGATCT TACCTGGO. 50 

QGIGGGGRCA CTCSGCTGGT GCTGAGTTAC TCAGATGCGC CAGCTCTGCA 100 

QCIGTCCCCA GCCIGCOCCA TOCrCTGCTC ATTTGGATGT TCCCAGAGCA 150 

O&CCTCCTG OOdGAAQOC trrarraATlAG QCTQGTCaGA CTITG3X3CAG 200 

GBATCAGAOC CAGTCAGGAC ACAGCATQGA, CAIGAGGGTC CTOGCTCAGC 250 

' ' MstAs p*fetArgVal LeuAlaGlnL 

TOCTGGGGCT OCTQCTQCTC TGTTTCCCAG gtaaggatgg agaacactag 300 

euLeuGlyLe uLeuLeuLeu CysPhePro 

cagtttactc agcccagggt gctcagtact gctttactat tcagggaaat 350 

tctcttacaa catgattaat tgtgtggaca tttgttttta tgtttccaat 400 

ctcagCTGOC AG&TGTGACA TOCaGATGRC CCAGTCTOCA TOCTOOGT 450 

GlyAla ArgCysAspI leGlnMetTh rGlnSerPro SerSerleuS 
aaaTCICT AG3ASOGA. GICRCCATCA. CTTGTCGGGC GK3TCAGGGT 500 
erAlaSerVa lGlyAspArg ValThrlleT hrCysArgAl aSerGlnGly 
aiTfiGCAGCT GGTTftGOCIG GIR1CAGCAG AAAOCAGO. aftGCOOCIAA 550 
IleSerSerT rpLeuAlaTr pTyrGlnGln LysProGluL ysAlaProLy 

TATOCTQCAT CCAGTTTGCA AAGTGGGGTC CXATCAAGGT 600 
sSerLeuIle TyrAlaAlaS erSerLeuGl nSerGlyVal ProSerArgP 
TCAGOGGCAG TGStfCTQSG ACAGATTTCA CTCTCACCAT CAGCAGCCTG 650 
heSerGlySe rGlySerGly ThrAspPheT hrLeuThrll eSerSerteu 
CftGOCIGftftG jOTTIGCa&C TTRITACTGC CRACAGEAIA AIRGTTACCC 700 
GlnProGluA spPheAlaTh r TyrTvrCys G lnGlnTyrA. snSerTyrPr 
arrharAfTTri TCAQOOOC AftfeSIaE3xCAQGGaA 750 

©QQCIGQQC TCCCCCAGCT QCTTCTCCTG ATGCCTCCAT CaGCTGAGaG 800 

TCOTCICAG ATGCAGOCAC AC3CTGATGG TGTTGGTAGft. TGGGGAC 847 
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